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DEVICE FOR SUPPLYING AN IGNITION CURRENT FROM AN ENERGY 
RESERVE TO AT LEAST ONE IGNITION POWER MODULE 

Background Information 

German Patent Application No. DE 100 57 917 describes how ignition power 
modules may be supplied with an ignition current from an energy reserve in the 
event of deployment. The ignition elements may then be ignited by this ignition 
5 current. The energy reserve is usually one or more capacitors, preferably electrolyte 
capacitors. 

Summary Of The Invention 

The device according to the present invention for supplying an ignition current from 

10 an energy reserve to at least one ignition power module has the advantage over the 
related art that a voltage regulator, which adjusts the voltage at the ignition power 
module to a predetermined level, is provided between the energy reserve and the 
ignition power module. To minimize power loss, the voltage regulator will set this 
level at the minimum possible level. In autarkic operation, i.e., in chopping of the 

1 5 battery voltage, the control unit itself consumes electric power from the energy 

reserve, resulting in a voltage drop in the energy reserve. In addition, in order for a 
control unit to operate further without fault during ignition of the ignition power 
module in an autarkic case, a much higher energy reserve voltage than necessary is 
built up on the internal resistor of the energy reserve capacitor to compensate for the 

20 voltage drop. However, this higher voltage results in the ignition power modules also 
having to be designed for a greater power loss. The voltage on the ignition power 
module is always kept at the lowest required level by positioning the voltage 
regulator according to the present invention between the energy reserve and the 
ignition power module. In the autarkic case without ignition, the voltage regulator has 

25 a high resistance because very little current is consumed by the control unit. If 
ignition occurs and the ignition power modules are released and therefore the 
ignition current flows, the internal resistance is lower, so the required ignition current 
is available. It is consequently possible for the ignition power modules to be 
designed for a lower power loss than was possible before. This makes the ignition 

30 power modules smaller, i.e., more advantageous to manufacture. 
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It is particularly advantageous that a disconnectable voltage regulator also has the 
function of a safety semiconductor, which allows electric current to be supplied to the 
at least one ignition power module (safety semiconductor on) or not (safety 
semiconductor off). The safety semiconductor is a separate component independent 
5 of the ignition power modules in order to successfully counteract a malfunction 
(including destruction) of the ignition power modules in such an event and thus 
prevent possible faulty deployment. As its name indicates, the safety semiconductor 
is implemented electronically. 

10 In addition, a diagnosis may also be provided for the safety semiconductor. The 

diagnosis might be, for example, an activatable resistance load to ground, where the 
resistance simulates ignition. When the diagnostic resistance is enabled, the voltage 
at the ignition power module depends on the condition of the safety semiconductor: if 
the safety semiconductor is enabled, the voltage at the ignition power module is 

15 high; if the safety semiconductor is off, the voltage is low. 

It is also advantageous for the safety semiconductor to have at least one power 
transistor, preferably a MOSFET transistor. 

20 If an N-channel MOSFET transistor is used, an additional gate power supply with a 
diode and capacitor may also be advantageous. This input is an attenuated energy 
reserve voltage, so that during an energy reserve voltage drop, a higher voltage is 
available for gate triggering of the power transistor. Thus if the energy reserve drops 
down to a voltage lower than the regulated voltage (enabling the power transistor), a 

25 lower internal resistance (Rds(on>) of the transistor is achievable. 

In addition, it may be advantageous for at least one current source to be assigned to 
the voltage regulator, e.g., for diagnosis of the at least one ignition power module. 
This current source triggers a diagnosis of the ignition power module by the fact that 
30 the current source supplies a current lower than the current necessary to trigger the 
ignition elements but nevertheless enough energy for the power module diagnosis is 
triggered in the diagnostic capacitor (capacitor between the safety semiconductor 
and the ignition power module). This makes it possible to detect aging processes in 
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particular. The current source could be implemented directly on the voltage 
regulator, e.g., in the form of a regulated transistor which bridges the voltage 
regulator or a reversible current regulation. 

5 It may also be advantageous for a polarity reversal protection diode to be provided 
between the energy reserve and the voltage regulator; this would have the function 
of providing protection against the voltage of the energy reserve in the case of a 
wrong connection of the energy reserve, i.e., to the wrong terminal, by then 
unblocking this incorrectly positioned capacitor. The polarity reversal protection 

10 diode, the current source of the safety semiconductor and the voltage regulator may 
all be provided in an ASIC. However, it is also possible to divide these functions into 
two or three semiconductor processes. For example, the safety semiconductor 
together with the voltage regulator and the polarity reversal protection diode may be 
provided in a first ASIC, and the current source for diagnosis of the diagnostic 

1 5 function for the safety semiconductor and triggering for the safety semiconductor 
may be provided in a second ASIC. Other arrangements are also possible. 

Brief Description Of The Drawing 

The Figure shows a block diagram of the device according to the present invention. 

20 

Detailed Description 

Ignition elements for airbags are usually supplied with electric current for ignition only 
from an energy reserve capacitor. The voltage of the energy reserve capacitor must 
be such that a specified self-supply time of the control unit is maintained after 

25 separation from the vehicle electric system, and the function of the control unit is not 
affected by the voltage collapse caused by the internal resistance of the energy 
reserve capacitor during ignition of the control unit. It is known in the related art that 
a much higher energy reserve voltage is built up for compensation of the voltage 
drop on the internal resistor of the energy reserve capacitor than would be necessary 

30 for operation. 

It is therefore provided according to the present invention that a voltage regulator be 
provided between the energy reserve and the ignition power module in order to 
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always adjust the voltage at the ignition power module at the lowest possible level to 
minimize the power loss caused by this voltage on the ignition power modules. 

The Figure shows a block diagram of the device according to the present invention. 

5 

An energy reserve ER is connected to ground at one end and to a module 100 at the 
other end. This module 100 is also connected to ground via a microcontroller 105 
and finally to a diagnostic capacitor 106 and an ignition circuit trigger 107. Diagnostic 
capacitor 106 supplies the power required for the ignition power module tests. 

10 Ignition circuit trigger 107 has the ignition power modules for individual ignition 

elements 108. A negative power module is connected between ground and ignition 
elements 108 and one or more positive power modules are connected between 
module 100 and ignition element 108. In the event of deployment, these power 
modules are enabled by microcontroller 105 via a line, usually an SPI line, so that 

15 the ignition current is able to flow through the ignition power modules. The ignition 
current comes from energy reserve ER. However, the ignition current must first flow 
via a polarity reversal protection diode 109 and safety semiconductor 102 to reach 
the ignition power modules in ignition circuit trigger 107. Safety semiconductor 102 is 
triggered by a control module 103, which is also provided on ASIC 100. Module 103 

20 typically triggers the gate of the power transistor to ensure the two main functions 
(safety semiconductor, voltage regulator) of module 100. Module 103 is therefore 
connected to microcontroller 105, which monitors the status (on or off) of the safety 
semiconductor and is also connected to ground for electric reasons. A diagnostic 
module 104, e.g., an activatable resistance load to ground, is also provided on 

25 module 100. Diagnostic module 104 is therefore also connected to microcontroller 
105. A current source 101 supplying the diagnostic energy for ignition power module 
107 via diagnostic capacitor 106 is also provided in parallel to safety semiconductor 
102, in which the voltage regulator is also provided. As explained above, module 100 
is connected via an output to a diagnostic capacitor 106 and to ignition circuit trigger 

30 107, both of which are connected to ground. Diagnostic capacitor 106 supplies the 
energy required for the power module diagnosis. Ignition circuit trigger 107 is 
connected to ignition elements 108 which are supplied with ignition current from 
energy reserve ER via ignition power modules. The optional gate power supply 
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having diode 110 and capacitor 111 is an attenuated energy reserve voltage, so that 
during an energy reserve voltage drop, a higher voltage for the gate triggering of the 
transistor is also available. A lower internal resistance (Rds(on)) of the transistor is 
thus achievable in the event of a drop in the energy reserve down to a voltage lower 
than the regulated voltage (enabling the power transistor). 
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